Adaptive changes in subcellular calcium transport during catecholamine-induced cardiomyopathy.
Rats were injected intraperitoneally with isoproterenol in dosage of 40 mg/kg body weight and heart microsomal and mitochondrial fractions were isolated 3, 9 and 24 h later. The heart/body weight ratio increased at 9 and 24 h after injection without any changes in the yield of subcellular organelles. Microsomal calcium uptake was significantly elevated at 3 h but returned to normal at 9 h and then became depressed 24 h post-injection. Mitochondrial calcium uptake was significantly increased 9 and 24 h after isoproterenol administration. Kinetic parameters of the calcium transport function indicated that the apparent affinity for Ca2+ remained unchanged, whereas Vmax values were altered in the experimental groups. Although there was no significant change in the phospholipid composition, the total phospholipid contents were increased (at 3, 9 and 24 h for microsomes; 3 and 9 h for mitochondria) in both types of organelles. The protein composition, as determined by gel electrophoresis, was altered in microsomes, but not in mitochondria. These results demonstrate rapid structural and functional changes in subcellular organelles. Such alterations may play an adaptive role in maintaining the intracellular calcium homeostasis during the development of catecholamine-induced cardiomyopathy.